The zinc finger RNA binding protein, ZFR, contributes to axon guidance in Caenorhabditis elegans.
ZFR is an ancient and highly conserved chromosome-associated protein from nematodes to mammals, embryologically expressed in most species, with the exception of the nematode Caenorhabditis elegans. The ZFR encodes zinc and RNA binding protein, and in rat, the nuclear-cytoplasmic shuttling ZFR has been found with transport and translation-associated RNA granule-like structures in the somatodendritic compartments of hippocampal neurons. The majority of axons cross the midline before projecting to their contralateral synaptic target and this crossing decision is under tight control. Molecular factors contributing to these processes have been identified, although the mechanisms are not fully understood. In this study, we tested the role of ceZFR in axon guidance using ceZfr RNAi-treated animals to analyse axon midline crossing, axon fasciculation and cord commissures. In adult stages, RNAi-induced depletion of the ceZfr transcript leads to several phenotypes related to axon guidance. A midline crossing defect was observed in the ventral nerve cord (VNC) in axon type D, DD/VD motoneuron axons and axon type 1, interneuron axons. We further detected a dorsal nerve cord (DNC) axon fasciculation. Some ceZfr RNAi-treated animals revealed that cord commissures fail to reach their synaptic target. We provide evidence that ceZFR has a role in axon guidance. When Zfr was depleted by RNAi, the phenotypes are characterized by defects in axon midline crossing, axon defasciculation and cord commissures. Our results thus support the hypothesis that ZFR has essential roles during neurogenesis, and could support early steps of RNA transport and localization through RNA granule formation in the nucleus and/or to their nucleo-cytoplasmic shuttling.